(4), 339-349 -Two cell lines, T24 and MGH-U1, established from human urinary bladder carcinoma showed typically epithelial features. Although the proliferating cell population presented a polymorphic appearance including polygonal and elongated cells, ultrastructural studies failed to identify different types of cells in each cell line. Extensive cytoplasmic organelles, microvilli on the cell surface and cell continuity with the junctional complex were common findings in both the cell lines. Virus-like particle was not detected.
Chromo some numbers of these cell lines were distributed from hypertriploidy to hypertet raploidy.
T24 cell line contained a large number of elongated cells and welldeveloped microvilli as compared with MGH-Ul cell line. The present results suggest that T24 cell line has been transformed to a relatively uniform cell population during the long-term culture as referred to in a previous report.
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The establishment of HeLa cell line as a long-term culture (Gey et al. 1952) gave an impetus to cell biology and thereafter a variety of cell lines have been developed from human tumors. Although there was an early trial to maintain in vitro the urinary bladder carinoma cells (Burrows et al. 1917) , no long-term culture was available until Rigby and Franks (1970) first reported RT4 cell line derived from a transitional cell carcinoma of the bladder. Since this report there have been increasing numbers of cell lines established from the urinary bladder carcinoma, namely, KU-l (Yajima 1970), T24 (Bubenik et al. 1973 . These cell lines are now expected to be valuable tools for cell biology as well as for medicine of carcinoma.
Two cell lines, T24 and MGH-Ul, have been maintained in our laboratory and the cell kinetics of the cell lines has been investigated previously (Kato and Irwin 1977; Kato et al. 1977a, b) . T24 cells, however, have been cultured over 4 years without any morphological characterization except for a brief description by previous investigators (Bubenik et al. 1973 Transmission electron microscopy. The cells grown in a plastic dish (60 mm in diameter, Falcon) were harvested by treatment with a trypsin-EDTA solution and washed twice in PBS. A pellet of approximately 106 cells was fixed in glutaraldehyde, osmicated in 1% buffered osmium tetroxide, dehydrated in a series of gradient concentrations of ethanol in water and embedded in epoxy resin. Ultrathin sections were stained with uranvl acetate and lead citrate.
The sections were studied in an HU-l2 electron microscope. Chromosome analysis. The log cells were harvested by trypsinization after incubation with 0.05 mg Colcemid/ml (Ciba Pharmaceutical Products, Inc.) for 8 hr. The dispersed cells were treated with a hypotonic salt solution, fixed in an acetic ethanol solution, and spread on precooled slide glasses by the air drying technique.
The cells were stained with buffered Giemsa and one hundred of mitotic figures were studied.
RESULTS

Light microscopic findings
The morphological features of the two cell lines were typically epithelial and so closely resembled each other that morphological examination failed to distinguish one cell line from the other. The log cells of both cell lines showed pleomorphic cell populations consisting of large round or polygonal cells with abundant cytoplasm. The cells contained usually one large round nucleus with several (3-10) prominent nucleoli. Elongated cells were also observed, but their occurrence decreased as the cell density increased. T24 cell line contained more numerous elongated cells than did MGH-Ul cell line and this was an only positive finding that permitted us to discriminate the cell lines. The stationary cells attained a uniform cell-appearance presenting smaller round cells which contained a large round nucleus with fewer , less prominent nucleoli as compared with those of the log cells. Elongated cells were rarely found in the stationary phase. The cell arrangement showed a polarity in the log phase and then a paving stone-like feature in the stationary phase where the cells grew in multilayer indicat ing the absence of contact inhibition. There were no positive findings for PAS or Sudan black B staining in both cell lines (Figs. 1, 2 ).
Scanning electron microscopic findings
The pleomorphic appearance of the cells were clearly presented . Extensive microvilli on the cell surface and cytoplasmic protrusions connecting with adjacent cells were identified. Microvilli developed well in T24 cells rather than in MGHUl cells (Fig. 3 ).
Transmission electron microscopic findings
A round nucleus with irregular margination contained abundant euchromatins and heterochromatins which situated at the periphery. Interchromatin granules as well as perichromatin granules were found among the chromatins. Crystalline inclusions were occasionally observed, but virus-like particle was not detected.
One or two prominent nucleoli were located at the periphery. In the cytoplasm, extensive Golgi apparatuses and numerous free ribosomes forming polysomes were identified. Rough-surfaced endoplasmic reticulum (RER) and oval-shaped mito chondria were also presented, but lysosomes and vacuoles were scant. Glycogen granules, lipid droplets and collagen fibers were not identified. Continuity of the adjacent cells was assured by the functional complex involving desmosomes. The above characteristics were common features in both the cell lines in the log phase as well as in the stationary phase. There were no distinct differences between the ultrastructures of the two cell lines, except for well-developed microvilli in T24 cells as compared with in MGH-Ul cells (Figs. 4, 5, 6, 7) .
Chromosome analysis
The chromosome number of T24 cell line was distributed from 61 to 99 with the modal number of 91. The result should be referred to the previous report in which the chromosomes were distributed from 44 to 108 with the modal number of 86 (Bubenik et al. 1973 ). The chromosome number of MGH-Ul cell line ranged between 70 and 96 with the modal number of 85 (Fig. 8) . Karyotype analysis revealed extrachromosomes in all groups, being much extensive in groups C,D,E,F and G (Figs. 9, 10) . one of which was a cell with a large round nucleus and abundant cytoplasm and the other was an elongated cell with an oval darker nucleus, and that ultrastructural findings were in agreement with the above features. The photographs presented by them showed that the cells were generally more elongated, contained numerous vacuoles and had extensive cytoplasmic protrusions as compared with our findings. They also described that the cytoplasm of some cells was comparatively poor in the organelles. The cultured bladder carcinoma cells shortly after the establishment have been reported to contain numerous vacuoles, lipid droplets and glycogen granules, and some of the cells to be scant in the cytoplasmic organelles (Rigby and Franks 1970; Tazaki 1975; Rasheed et al. 1977 ). The present study, however, revealed that T24 cell line mainly consisted of polygonal cells with epithelial arrangement and all of the cells were rich in the cytoplasmic organelles. The elongated cells were not so prominent, being imperceptible as the cell density increased, and transmission electron microscopy failed to distinguish the elongated cells from the polygonal cells. These findings would indicate that this cell line has been somewhat transformed to a relatively uniform cell population in the morphological features during the long-term culture. Karyological analysis also disclosed that the distribution as well as the modal number of the chromosomes has been slightly selected. But the cell cycle time ( (T)c half-height=19 hr) has not altered, showing the unchanged growth rate (Bubenik et al. 1973; Kato et al. 1977a ).
MGH-Ul cell line, which was derived from a bladder carcinoma with higher grade of malignancy than T24 cell line, contained fewer elongated cells and had poorly developed microvilli on the cell surface as compared with T24 cell line.
However, the features were so minute that one could hardly distinguish the two cell lines by a morphological examination. The chromosome pattern showed a little difference between the two cell lines, but marker chromosomes that would permit one to differentiate the two cell lines could not be identified in the present study. It was reported that T24 and MGH-Ul (EJ) cell lines presented a difference in their enzymatic patterns and that enzymatic characterization would be a possible aid for the identification of cell lines (Povey et al. 1976) . A variety of studies will be necessary for the characterization of cells in long-term culture. Both the cell lines kept the epithelial features represented by abundant cytoplasm with a prominent nucleus, epithelial arrangement, microvilli on the cell surface and cell continuity with the junctional complex. Multilayering growth , irregular margination of the nucleus and well-developed cytoplasmic organelles are indicative of malignant nature of these cells. It was reported that heterotrans plantation of these cells successfully produced neoplastic tissues in the immuno suppressed animals and T24 cells were considered to contain tumor specific antigen (Bubenik et al. 1973; Povey et al. 1976 ). It remains to be answered if MGH-Ul cells have tumor specific antigen. Survey for the cell kinetics has indicated that both the cell lines keep invariably active proliferation, which makes the cell lines to be applicable for in vitro assay systems (Kato and Irwin 1977; Kato et al. 1977a, b) .
